1. Generalized Green's function3). Let $R$ be a Riemann surface with positive boundary. Let $R_{n}(n=1,2, \cdots)$ be its exhaustion with compact relative boundary $\partial R_{n}$ . Let $G^{4)}$ be a subsurface in $R$ . Let $w_{n,n+i}(z)$ be a harmonic function in $R_{n+i}-(G\cap(R-R_{n}))$ such that $w_{n,n\{i}(z)=0$ on $\partial R_{n+i}-G$ and $w_{n,n+i}(z)=1$ on $G\cap(R-R_{n})$ . We call $\lim_{n}\lim_{i}w_{n,n+i}(z)$ the harmonic measure (H.M.) of the boundary $(B\cap G)$ determined by $G$ and denote it by $w(G\cap B$ , $z,$ $R$ ). As for a set $F$ in $R$ . Let $w(F, z, R)$ be the least positive harmonic function in $R-F$ and $=1$ on $F$ . We call $w(F, z, R)$ H.M. (harmonic measure) of $F$ . Let $G_{1}\supset G_{2}$ be subdomains in $R$ . Let $\omega_{n,n+i}(z)$ be a harmonic function 1) Z. KURAMOCHI: Mass distributions on the ideal boundaries of abstract Riemann surfaces, I. Osaka Math. J., 8, 119-138 (1956) .
2) M. NAKAI: Green potential of Evans type on Royden's compactification of a Riemann surface. Nagoya Math. J., 24, 205-239 (1964) .
3) Z. KURAMOCHI: On harmonic functions representable by Poisson's integral. Osaka Math. J., 10, 103-117 (1958) . 
. Also it is proved that $\omega_{n}^{\prime}(z)$ converges in mean to $\omega^{\prime}(z)$ . Clearly $D(\omega^{\prime}(z))\leqq D(\omega(z))=0$ . This implies that the doubled surface of $(G_{M}\cap(R-R_{n_{0}}))+(G.\cap R_{n})$ is a Riemann surface with null-boundary. We shall show that $G_{M}+\hat{G}_{M}$ is a Riemann surface with null-boundary. Let $\omega_{n}^{\prime\prime}(z)$ be a harmonic function in $G_{M}\cap R_{n}$ such that . and
Let $M_{i}\uparrow M$ . Then $G_{M_{i}}\rightarrow B$ or the set of capacity zero where $ V(z)=\infty$ . Hence
and $V^{*}(z)\leqq Mw(G_{M}^{\prime}, z, R)$ and $ D(V^{*}(z))\leqq M\alpha$ . By the definition of $w(G_{M}^{\prime}, z, R)V^{*}(z)\geqq Mw(G_{M}^{\prime}, z, R)$ . Hence $V^{*}(z)=Mw(G_{M}^{\prime}, z, R)$ .
(1) Also $Mw(G_{M}^{\prime}, z, R)\leqq V(z)\leqq\epsilon+Mw(G.\cap B, z, R)+Mw(G_{M}^{\prime}, z, R)$ . By letting $\epsilon\rightarrow 0$ and by (1) we have
Next $byD,$ $(V^{*}(z))<\infty R-\theta_{M}$ we can prove similarly as the proof of (3)
. By $V^{\prime}(z)\leqq V(z)$ we have at once $w(G_{M}^{\prime}\cap B, z, R)\leqq w(G_{M}\cap B$ ,
Proof of 6). At first we show $ V(z)<\infty$ in $R$ . Let $V_{m}(z)$ be a G.G. and
Hence by mean convergency of $V_{ln,n}(z)$ and $\omega_{n}(z)$ as $ n\rightarrow\infty$ we have 
and $U_{M}(z)=Nw(G_{N}^{\prime}, z, R)$ in 
where $G(\zeta, z)$ is the Green's function of $D$ . By (2) and (3) Thus by (6) and (7) $\tilde{U}(z)$ is a G.G. 
. In fact, let $C$ be a unit circle: $|z|<1$ and let $F$ be a closed set such that $z=0$ is contained in the closure of $F$ and $F$ is so thinly distributed in a neighbourhood of $z=0$ that $z=0$ is an irregular point of the Dirichlet problem in $C-F$. Then there exists only one linearly independent G.G. vanishing on $F+\partial C$ except $z=0$ and for any point $p$ on $z=0,$ $G(z,p)$ is a multiple of a fixed function.
is a Riemann surface with null-boundary, there exists an exhaustion $\{R_{n}^{f}\}$ of 
Relations between harmonic dimensions. Proc. Japan Acad., 30, 576-580 (1954) .
We define the value of $U(z)$ at $p$ by $\frac{1}{2\pi}M=\infty$ this definition coincides with $U(p)$ clearly. Then Theorem 2. $G(z,p):p\in\overline{R}$ is a G.G. and the value of $G(z,p)$ is well defined on
Theorem 2 can be proved (without any essential alteration) similaaly as $G(z,p)$ of $R-R_{0}$ , where $R$ is a Riemann surface with null-boundary and $R_{0}$ is a compact disc.8) But in the previous paper, it was proved that $G(z,p)$ is lower semicontinuous in $\overline{R}$ for fixed $p$. In this paper we shall prove only 2). For any given number $\epsilon>0$ , we can find numbers $M$ and
3. Energy integral and capacities of Green's potential. Let
bourhood of $p$ and the continuity principle is valid in $R$ and theorems of logarithmic potentials are also valid. Hence there exists a uniquely determined mass distribution $\mu_{c}$ called equilibrium distribution such that $I(\mu_{c})$ is the minimal among all distributions of mass unity on $F$ , the potential $U(z)$ of $\mu=L$ (const.) on $F$ except a set of capacity zero and
We define the capacity of $F$ as $\frac{1}{I(\mu_{0})}(=\frac{1}{L})$ . Let $F$ be a closed set in $\overline{R}=$ $R+B$. We also define Cap $(F)$ by $\underline{1}$ , where $\mu$ is a positive mass distri-
and Cap
for closed set $F$ (in reality it can be proved Cap $(F)=C\circ$ ap $(F)$ ). In this paper we use only Cap $(F)$ for Green's potential.
Capacities of the irregular set of
and has M.D.I.. Then by the Dirichlet principle where not neccesanly $p_{i}\neq p_{j}$ .
11) See (5).
(B) and (C $\omega(D_{1,n}, z)=\int N(z, r)d\mu_{1,n}(r)$ ,
Let $m>n$ and let $N_{m}(z,p_{2})$ be a harmonic function in $R_{m}-R_{0}-V_{JF}(p_{2})$ such
Then by Theorem 3. 
12) See (5).
$\leqq\frac{1}{2\pi}\min(M^{\prime}\rightarrow M^{*}(p_{2})ds$ Put $d\mu_{1,n}(\zeta)=\frac{M}{2\pi}\frac{\partial}{\partial n}\omega(D_{1,n}, z)ds$ on $\partial D_{1,n}$ . Then by (13) $\partial D_{J}r_{n}'$ .
Next suppose $r\in R-R_{0}$ . Then $\frac{M}{2\pi}\int_{\partial D_{1n}},N(\zeta, r)\frac{\partial}{\partial n}\omega(D_{1,2}, \zeta)ds=M\omega(D_{1.n}, r)$ , whence $M\omega(D_{1,n}, z)=!N(z, \zeta)d\mu_{1,n}(\zeta),$ $z\in R-R_{0}$ .
Hence $\mu_{1.n}(\zeta)$ is the mass distribution of $M\omega(D_{1,n}, z)$ and
Then there exists an werk limit $\mu_{1}$ on $D_{1}$ of $\{\mu_{1,n}\}$ such that
for $z\in R-R_{0}$ as $ n\rightarrow\infty$ and $M\omega(D_{1}, z)$ $=\lim_{n}M\omega(D_{1,n}, z)=JN(z, \zeta)d\mu_{1}(\zeta)$ for $z\in R-R_{0}$ . We can find a canonical distribution $\mu_{1}^{*}$ such that $M\omega(D_{1}, z)=!N(z, \zeta)d\mu_{1}^{*}(\zeta)$ for $z\in R-R_{0}$ . On the other hand, since $p_{t}\omega(D_{1}, z)=\omega(D_{1}, z)$ for any $l$ , any canonical distribution of 
because by Similarly we have by (11) 13) See (5).
$i.e$ . (11) is valid for
Further by $\omega(D_{1,n}, z)\uparrow\omega(D_{1}, z)$ as $ n\rightarrow\infty$ , we have
Hence by (17), (19), (15) and (14) $M\omega(D_{2}, \eta)d\mu_{1}^{*}(\eta)\leqq\int N(\zeta,p_{2})d\mu_{1}^{*}(\eta)$ (20)
There exists a number $n$ such that $D_{1,n}\ni p_{2}$ . Let $m>n$ and let $N_{m}(z,p_{2})$ be a harmonic function in $R_{m}-R_{0}-p_{2}$ such that $N_{m}(z,p_{2})=0$ on $\partial R_{0},$ $N_{m}(z,p_{z})$ as a logarithmic singularity at $p_{z}$ and $\frac{\partial}{\partial n}N_{m}(z,p_{2})=0$ on $\partial R_{m}$ . Then $N_{m}(z$ , $p_{2})\Rightarrow N(z,p_{2})$ as $ m\rightarrow\infty$ . Let $\omega_{m}(D_{1,n}, z)$ be the function in case 1. Then $\frac{M}{2\pi}\int_{\partial D_{1n}},N_{m}(\zeta,p_{2})\frac{\partial}{\partial n}\omega_{m}(D_{1,n}, \zeta)ds$ $=\frac{M}{2\pi}\int_{\partial D_{1n}},\omega_{n}(D_{1,n}, \zeta)\frac{\partial}{\partial n}N_{m}(z,p_{2})ds=\frac{M}{2\pi}\int_{\partial D_{1n}},\frac{\partial}{\partial n}N_{m}(\zeta,p_{2})ds$ $\leqq M$ . Let $ m\rightarrow\infty$ . Then by (21) $\frac{M}{2\pi}\int_{\partial D_{1n}},N(\zeta,p_{2})\frac{\partial}{\partial n}\omega(D_{1,n}, \zeta)ds\leqq M=N^{M}(p_{2},p_{1})$ . Put $d\mu_{n}=\frac{M}{2\pi}\frac{\partial\omega}{\partial n}(D_{1,n}, \zeta)ds$ on $\partial D_{1,n}$ . Then as in case 1), there exists a canonical distribution $\mu_{1}^{*}$ such that $M\omega(D_{1}, z)=E!B_{0}N(z, \zeta)d\mu_{1}^{*}(\zeta)$ and $M\int\omega(D_{2}, \eta)d\mu_{1}^{*}(\eta)\leqq\int N(\eta,p_{2})d\mu_{1}^{*}(\eta)\leqq N^{V}(p_{2},p_{1})$ . (22) If $p_{2}\in R-D_{1}$ , we have more easily (22) . Thus by (21) and (22) Put $d\mu_{1}=\frac{1}{2\pi}\frac{\partial}{\partial n}G(z,p_{1})ds$ on $\partial V(p_{1})$ . Then $\mu_{1}=0$ on (B) and by (23) and (24) $\int M\omega(V_{M}(p_{1}),$ $z)d\mu_{1}(z)\leqq G^{M}(p_{2},p_{1})$ . 
Proof of (A). Put Paying attention to $M\omega(V_{M}(p_{i}), z)=\int_{\partial V_{M}(p_{f})}N(z,p)d\mu_{l}(p_{i})(G^{M}(z,p_{l})=\int_{\partial Vu^{(p)}}G(z$ , $q)d\mu_{l}(q)$ for (B) and (C) and $\mu>0$ only on $\partial V_{M}(p_{l})\cap R$ , we have 2), 2') similarly as 1). Next since $N^{M}(z,p)=M\omega(V_{M}(p), z)(G^{M}(z,p)=M\omega(V_{M}(p), z))$ for (C) and the mass of $M\omega(V_{M}(p), z)$ is unity. Hence by (1) we have 3) and 3').
6. Activity of a point $p\in\overline{R}-R_{0}$ to a closed set $F$ . Let $F_{n}=E[z\in\overline{R}$ :
is a regular niveau. We call $\delta(p)$ and $\delta(p)$ the weak and strong activity of
3). Let $F$ be a closed set of capacity zero.
Proof of 1).
, whence we have at once 1).
Proof of 2). Since Proof of 3). We proved the following proposition 15). Let $F$ be the kemel of canonical distribution of a $\overline{sup}erharmonic$ function in $R-R_{0}$ vanishing on $\partial R_{0}$ . Then the kernel of any other canonical distribution is also $F$ . Put
. This contradicts the above proposition.
. Whence the canonical distribution $\mu^{\prime}$ of $ V^{\prime}(z)\leqq\mu$ , and the kemel of
Clearly by N-maximum principle17)
$M\omega(V_{M}\cap F_{n}, z)+cF_{n^{\cap V}uu\cap p_{n}}U(z)+CVU(z)\geqq U(z)\geqq M\omega(V_{M}\cap F, z)$ .
Since $V^{\prime}(z)=0$ , for any 
for any $n$ and $\lim_{nM}\lim_{=\infty}M\omega(V_{M}\cap F_{n}, z)=U(z)$ . Thus by (27) and ( 2) and 2') can be proved similarly as (1) using Lemma 3.
Proof of 3). Let $M\geqq M(p_{0}, n, \delta^{\prime})$ . Then Department of Mathematics, Hokkaido University (Received February 20, 1965) 
